The scanning tunneling microscope has been used to distinguish The multichamber ultrahigh vacuum STM apparatus has been previously described in detail [7] . The Pt (111) crystal was cleaned by Ar-ion bombardment (500 eV) and Hash annealed to 850 C. The sample was generally cooled for 45 min to 1 h to allow the sample to equilibrate to room temperature.
and analysis of internal molecular structure [3] . Real-space observation of surface reactions has already been achieved for simple systems such as the dissociation of ammonia on Si(111) [4] , the oxidation of Cu(110) [5] , and the conversion of ethylene to ethylidyne on Pt(111) [6] The multichamber ultrahigh vacuum STM apparatus has been previously described in detail [7] . The Pt(111) crystal was cleaned by Ar-ion bombardment (500 eV) and Hash annealed to 850 C. The sample was generally cooled for 45 min to 1 h to allow the sample to equilibrate to room temperature.
Molecules were dosed through a leak valve from a gas manifold heated to maintain the molecular vapor pressure near 1 torr. Further details of sample preparation are given elsewhere [2, 8] [14] , thermal desorption spectroscopy, and STM [2, 8] . Here we discuss only the molecular electronic structures imaged by STM and compare them with the calculations. Figure 1 gives both calculated and experimental STM images of naphthalene on Pt(111). Although the LUMO of Fig. 1(b) is clearly elongated, the pronounced bilobed structure typically observed for naphthalene, Fig. 1(d Fig. 1(c) . STM resolution is highly tip dependent, so that occasionally ultrahigh resolution is possible at lower tip-sample separation, such as in Fig. 1(e) , where the double ring structure of naphthalene is explicitly observed. The effect of such higher resolution can be simulated by plots at a lower height. While the LUMO in Fig. 1(f) has no intensity in the bridge bond between the two rings, pH in Fig. 1(g) correctly yields the double-ring structure.
Azulene, in comparison to naphthalene, diffuses rapidly on the surface at room temperature, and it is therefore difficult to obtain stable images at low coverage [8] . At approximately one monolayer coverage, (3X3) domains of azulene constrain the molecules sufticiently to allow molecular imaging, with the molecules appearing as indistinct round features [ Fig. 2(d) Analysis of the isolated molecule and mixed molecule/ metal orbitals for the case of l-MA, for example, provides insight to the eA'ect of the metal cluster on pH. In contrast to the LUMO shown in Fig. 3(a) , the HOMO clearly possesses intensity at the methyl site. Bonding with the metal cluster eAectively mixes the HOMO and LUMO, which are the only two molecular states near EF, so that the methyl group appears in both p~a nd pH plots. The p~plot (not shown) is quite similar to the pH plot, in agreement with the comparable experimental images at positive and negative bias. Fig. 4(c) 
